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1 

wrawni tsb^ (i) 
Mbi] 



O R 1 




( \ ) 



t -> 'J ;ua, * & (4 h <) r u -;v -> u ;ws * 

i. MB* (II) 
Mt2] 

[if. R 2 . R 3 l4|BI-fcL.<l4S75:oT, b'J (ffi 

sTassfc on ) 

WK3J 




(in ) 



BC«f, R 1 , R z . R 3 „ A. fe^iy;BO«Si(4. ± 

aa* (i) (in fc*tt**n*n<D*«tPiii; 

T?»*. ] -e«fe3ft*lfi*5>Di 05»#:©SSieft. 

[MM 21 -tf2* (I) K*V»T, R' *t*^lg^ 
TabO. A*J;«B*»-«lc«:oT«*— K#*M*ft 
SlfcU X*»*«JR?T!*D. A^t3±ieSC (II) 
T» R 2 fcitfR 3 *U— ^^^^^P^'J^Sf $> 
M#«lKffi*©tf*5>D» KattftCDffifttt. 

[0 0 0 1] 

a. 2 4— i?fc KO+S'— 2 2 (E) — 5*t Fntf^5 
[0 0 0 2] 

BNSDOCID:<JP 40832 5226 A I » 



(2) f5BB¥8-3 2 5 2 2 6 

2 

[«;*©&«] -USfC, 1 a -t FD*->fcf*3>D« 
©£**»«, a) ZfD-f Fflstt*j&»S©aj& b) f 
^5>DffiS?«JS*>S©fcjS. c) 3>A'-vx>hffi 
(C<i:&AS5, CDS3, (Bfi(n^Wn60*7^U> 
yict^fco, ©3*i»!;:#JS2ft.g>. 
[0 0 0 3] Z.(Do%c) ©^JfciLTte. hnxh<E> 
(Trost. B.M. , J. Am. Chem. Soc, V^—jDV - -fl 

• if • 7* UiJ> - trsivv • v+K TtV-. 

4, 9 8 3 6 — 9 8 4 5 (1 9 9 2) ) Ci5/t7^ 

©141 a — t Ka*i'WS>D 1 43«fctfl a, 2 5 — 

V)V7)Vzi-)V^-$-Z>\ a, 2 4— ^tHD + ->-2 
2 (E) -ftHatf^S>D s £lt\±*<D®mfc<»M 

[0 0 0 4] 

c^w^^bjc^t-r^ffin®] /^^Aj^ru-a-r 

;lO -;W3;fcte^©!Biigt# tJKJfc-TS C < 531 Sft 

J;0»y^'J>yfiJKK^Lfc«^. la, 24— ^fc 
Kn + ->— 2 2 (E) — 5*t FDt^5>D3 Sfcl4-f- 
© W WftaW* S ft £ S #tt£ < 'FQBT?* -a &. 
[0 0 0 5] 

JO [0 0 0 6] fftfc'ft. **«Wf4TE* ( 1 ) 
[0 0 0 7] 
Mfc 4] 




( I ) 



[0008] [3S:4>, r« \t*mm?. h»j (ffi©7;u 
snaflsfcttt. T8a* (in 

[0 0 0 9] 
[ft 5] 



420— 



(3) 



!tJM¥8-3 2 5 2 2 6 



too i o] r» , r s ism— feKttawco 

7)l*M is U JUS. i'7 l J-M87;^;i'-> l JJP 

dt*»IStT-5> KIEjS (III ) 
[0011] 
[ft 6] 

1 



(HI ) 



JO 



* [0 0 12] [am, R' , R> , R» , A, *3cfcl/B 

<n&m\*. ±82i<: ( i ) (id tc&t-t^n^n 

[ooi 33 t£*$. *W«§c*v»-cfflv>« rflyRj * 

[0 0 14] *56^ftlC*3l'>TIKlSf<tUTffl^e.n-5 

±ffij£ (i) T&ftstisfc^ti©^ «*.«x*tft 

BB¥ 6-26366 7-9&«fcB*©arfltfc«fflLT. 

[0 0 15] 
Wfc7] 



H 0 




c^tS 

0 R 



C OOR' 



fcT* S > D, 



4- (4-I»Of>-l-^) 
CHO 




flfc/fc 



O R 





B r 



[0 0 17] *«W3SrttK:43^T, a^M^^bTjflVi 




««« 



[0018] flf/iEa: an Tr*baft*fc'&4tr 
tt. MAttAfMft (L) — U>^«±0JttT©J:3 
KS§«T££ (|MrXK:A.I. Meyers, J. Org. Che 
ffl., 5_L 5 1 1 1 (1 9 8 6)). 

[0 0 19] 

Mb 8] 
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(4) 



8-32522 



H 0 



COOH 
,1^ COOH 



frit 



^ 



O H 



tr-* *rx Rr-b h 



ft 



H O 



R 



R 3 O 



R 

(ID 



2 



[0 0 2 0] ftfflBiC (I) fcSsl^T, R' 

h»j (ffi»7;u*ji/) 5"j;nt. 7'j-*y («6iBi7;u 
fc« MJ7U -ju-> a ji^as^btijt, c:ne>B&-> u 

S, x?-A& n-T'ntfjl.a. i— ^nfcTJWS, n — 

& i4»tttt7 , ^^ai*#* b v> vxm? % C t 

[0 0 2 1] ^/j^g«4'>'J^Si:L.Ttt, WtttHJ 

UJUS. t— ^^U^^^^iJ^S (TBDMS) , 
t-T^S^xX^UJVS (TBDPS) 

[0 0 2 2] SfeffiScJiC (II) (C^SViT, R 2 . R 3 « 

-> 'j enseal u jwscd jurati, 

&a>TfcR 2 , R 3 ICOV>T«. PB— fcb<ttJS:fco 

t>R J *j;atR s an — ^;vi?^5 1 ;wv''jjV'ST»s 

[0 0 2 3] *%W©Siiife»C*V^Tta, fJESC (I) 
T?^)bSns^%tft9ffiSC (II) T^bSniMft 



*A«MK£tt, M;UiO0£fcte2ffi<Z>3i«|/\7i^A 
fe»» ^J:tf H«»U >fc£i3 (*;Hfcl : 1~1 : 
20 8) S^tfaCiTU-TJS*. ^»J:5ftWttiA7:^A 
{fc^ttLTIl PRIirh5^ (MJ7xzWX 
(Pd (Phi P) < ) , mm^y 
fit* (Pd! (OAc) 2 ) . h'J* (^>i"Jf 
>7-feh» /t^-^A (Pds (dba). ) , *± 

r;^?i"?A7i7 | j)i'3^i/.^x ( [Pdci (rj 

8 — Cs H 6 ) ] 2 ) &£&3^f-5££rt<-C^-5. * 
X7^> (Phs P) . MJ/'fWX^-fy (Bus 

p) tn^o^ffcy^^f 

-<>, hUX (^>yj5 f >7-feh» SVt9S*>A 
/HiJ7xrM77^>. ^5i">A7c7'J^=l>y 
£X/MJ ^xXJl/jfrX?^ > (1 : 1-1 : 8) 

[0 0 2 4] *%Bjroffiljgfet*^T, WSHiC ( I ) -c 

-2i:b£n-5ft;£i»£:. wies (ii) -c^fc^n^ft:^ 

40 [0 0 2 5] *^W<D®jgS:(C43^T>BVi6.n^/'?5v J 
<?A«JSt«, gfiffiSjC (I) -(?afc$n5<fc^l:»l/T 
l~10 0tW, SfSL<f45~3 0^JW%(D«SHT 

iffi?ifW«/l7^'!7AftIi^C*fbTl~4aa«^ 

ens. 

[0 0 2 6] *&W<DW&tik\Z$i^Tm^tlZ>*}®m 
MttbTtt. ^*tf>, l>)I/X>^©^*3fJ^®!«. 
f !>7fcHD77>, V**+f>«CDX— T^&JS^ 
50 N, N-x/f H, 7"fe hX MJ;l^K>/fc 
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(5) 



[0 0 2 7] H^iaSfi. ^«a~S«t«>^^(D$BW^ 

wafcUTttMBiC (I) T&toZil.ZifrBrmzMLT 

CO 0 2 9 J /j>< LTlffig33£ (III ) 
t-TSla. 2 4-ytHD+->-2 2 (E) -rkH 

(III ) T*fcS*l*fl;-&4&£KBa£UTf Wa f** 

SSsM-T-CS&Stlfc 1 a, 2 4— S>fc 2 
(E) -7tKDk^s>D 1 *fe«^-cD®|#^<£^^ 

t0 0 3 0] #*>*K«»R*tt, f£«^io^ (fl 
Calverley. M. J. , Tetrahedron, 2jp_, 46 0 9 
-4 6 1 9. 1 9 8 7) fcVETfrfcdC &*rcs. ^ 

to o 3 i] ♦ttiHottffifltCDawtt-cjbijjjgg^ (II 

I ) "C»to3ft*ft-&*JC*HT, R' . R« . ;fc«fctf 

R 3 ©ftaa, BHisss: (i) ttfctt (id t*tj**ti 

'J JUST** blr» t>Oi LT**f * £ 

t0 0 3 2] *MWOWBtti=«V»T. R' . R» , R 

T«s ME£ (I) Sfctt (II) jc*v>t. xkjumk 
R' *»**«^T»0, R> , R» flit — ? 



WW 1 ? 8 - 3 2 5 2 2 6 



10 



t0 03 3] 

t0 0 3 4] [#«M1] 

tO 0 3 5] 

Wt9] 

OH 

vCHO 





OCOPh 



OCOPH 

• 0> (2) 
t0 0 3 6] Mg (3. 2g, 13 3 mmo I ) £TH 
F (5 0ml) <cff«&«. 3*jR©<Mt£iD*Jt:&»;: 
^d^d^ D ^h(4. 8ml. 56. 7mm 
ol) ^5 5tT«iTU HSRHfctfL*. ^^- 4 
20 0ml$ ( 4 R) - 4 - [ (4S, 7aS) -4-<> 
^;^=f->-7 a-^?;K>r>-i-^;i,] -2 
-"O**- )V (1) ( 4 . 00g. i. i ernmo 
1) ®THF»« (5 0ml) fc-2 0tTWTU 1 
iSBWWLfc. tt*i*ft;7 
(2 2 5ml) Mx?* (2 5 0m 1x2) 

TirtfiiLfc. Gmm\tm\<sm*. (2 2 5m 1 > 

ffi±l£#l£#fc, toa±J««*^U*yjl, (2 0 0 
g) ejBfrk. ^+f-> : s^Kx?^ (30:1-10- 

50 1) T*t7A»«r*ctfcj;i?ew»t?** (4R)' 

-4- [ (4S, 7aS) -4-^>y<^. > _ 7 

-2-^>x>-l-^--;u ( 2 ) (4. 45gi ! 
1 5 mmo 1 , 99%) £^jfc„ 

f0 0 3 7] 'H NMR (CDC I, , ppm ) 6 • 
0. 1 5-0. 6 0 (4H, m) , 1. 0 5 (3H, J 
= 6Hz) ,1.08 (3H. s) , 1. ] 0-2.' 2 
0 (1 4H, m) , ,3. 3 5-3. 5 0 (1 H, m) , 
5. 3 5-5. 4 5 (111, m) , 5. 4 5-5. 6 0 
40 (2H, m) , 7. 40-7. 6 0 (3H, m) , 8. 
0 0-8. 1 0 (2H, m) 
[#%0!|2] 
tO 0 3 8] 
t-ffcl 0] 
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(6) 



2 5 2 2 6 



10 



OSiMe 2 'Bu 




[0 0 3 9] (4W -4- [ (4S, 7aS) -4- 

— l -y^nyn fcf.;v— 2 — ^>^>— l — Jr—)i 
(2) (4. 4 5 g, 1 . 1 5mmo 1 ) , ^$^/*- 

;U (4. 4 6g, 6 9mmol), t— 73~)\>iS*T)l 
->U;^P7-f H (4. 3 7 g, 2 9mmo 1) , DM 
F (5 0m 1 ) *«^U 5 OtT1 NHaiffi#Lft. 

ttfll«»**^h'J^A*»« (2 5 0ml) £ 
*U*> »»X^-;|/ (2 5 Om 1 x 2) TttftiUfto W« 
Bttfiifnftife7jc (2 5 Om 1 x 2) T8fe»U «t*BS§£ 

ft. Jl<Da*rtMfc*->U*WU (2-0 Og) */fllr^ 's 
**>:»HX?;W (4 0:1) T#7«M9»-r* £ t 
»CJ:OBW*r»* <4R) -4- [ (4S, 7aS) 

— 4 > )V*3c is— 1 a-^^;w>7 f >-i — 
-fJW — i- (t-yf;i/y^f;Vy'j^^) -1 
— >*n:/nt?;U-2-^>T-> (3) (4. 95g, 
10. 12mmol, 88%) £?#ft e 

[0 0 4 0] ! H NMR (CDC h , ppm) 6 ; 
0. 0 1 (3H, s) , 0. 0 4 (3H, s) , 0. 1 
5-0. 4 5 (4H 9 m) , 0. 8*9 (9H, s) , 
J=6Hz) , 1 . 0 8 ( 3 H, 
15 (14H, m) 
, 5. 3 0-5. 



5 0 

8, 



. 55- 
(3H, 
0 0- 



5-0. 
0.9 5 
z) , 1. 
3.6 5 
m) , 5. 

[*#«4] 
[0 0 4 4] 
Hfcl 2] 




ocoph 

. (3) 

* [0 0 4 2] (4R) —4— [ (4S, 7aS) — 4 — 
^>V-Ol^^riy~7 a—^M 1 — M 

-1 — ( t— JVttis) — 1— 
10 UzfuM)V— 2— ^>^> (3) (3. 35g, 6. 8 
5mmo 1) £ h;l/X> (13 0ml) KiS&U -7 

8 tT*My-f v z^a^ i . oma^ 

(2 8ml, 2 8. Ommo 1 ) ««TU 1 
^W8l#bfto KJSJfcTft* 2NffiK (2 0 Oml) « 
*U*.> »«X?-JP (2 0 0mlx2) TffiffiLfto W« 
JBtt, hU*A*»« (2 Oml) , ffl 

Slftffi* (2 Oml) TJKfcftttU a&M*ttT£f*5/ 

y*y;u doog) sjsh* : 

20 mmx>^)l> (5 0 : 1— .2 0: 1) T# ^AttSTT* £ 
tfciDeWfn?** (4R) —4— [ (4S, 7a 
S) -4-t Ho*y-7 a-^W >r>- 1 -•1' 
M -1- (t—Zf^)VV*^)Vist))V**ci') -1- 
->^D^Dtr;i/— 2— ^>T"> (4) (2. 3 0g, 
5. 8 6mmol, 8 6%) £#ft e 
[0 0 4 3] 'H NMR (CDCh , ppm) 6 ; 
0. 01 (3H, s), 0. 03 <3H. s) , 0. 1 
4 5 (4H, m) , 0, 8 8 (9 H, s) , 
(3H, 8), 1. 0 0 (3H, d, 
0 5 — 2.15 (14H, m) , 3 . 
(1 H, m) , 4. 0 5-4. 10 
25-5. 45 (2H, m) 



J = 6H 
5 5 — 
(1H, 



OSiMe 2 feu 



[0 0 4 5] (4R) -4- [ (4S, 7aS) -4- 



50 fcf;V— 2— ^>^> (4) (2. 30g, 5. 8 7mm 
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13 

u isvtiyjv doog) 

^\=M^> : BUXf^ (50:1-40:1) T**«tr 
*dtt«feOI=IW*T?»-5 (IS, 1' E. 3R, 5 
Z, 7E, 2 0 R) - (9, 10) — trn— 2 0- 
[3' -is>7U7u\*)V-Z' - (t-^^Uv^^U 

7, 1 0 (1 9) -h'JX> (8) (1 74mg, 0. 
2 6mmo 1 , 5 5%) £f#fc e 

[0 0 5 2] 'H NMR (CDCh , ppm) 5 ; 
0. 04 (6 H, s) , 0. 15-0. 55 (4 H, * 



( g ) W8-3 2 5 2 2 6 

14 

*m) , 0. 5 3 (3H, s) , 0. 
1.0 5 (3 1 J, d, J = 6 Hz) 
5 (18H, m) , 3. 3 5-3. 
4. 1 5-4. 2 5 (1 H, m) , 
( 1 II , m) , 4. 85 — 4. 90 



8 



8 7 (9H, s) 
.1.1 5-2. 
5 0 (1 II, m) , 
4. 3 0 — 4. 4 0 
(111, m) , 5. 



10 



'BuMe 2 SiO 




(8) 



[0 0 5 4] (IS, 1 ' E, 3R, 5Z, 7 E, 20 
R) — ( 9 , 1 0) -t3-2 0- [3' -^D/D 

tr;w 3' - ( t — to***/) -fu 

/t— 1 ' -xx;u] - i f 3 — h*x (t— tt)V&*9- 
ills V JVttis) 7, 10 (1 9) - h 

Ux> (8) (8 9mg, 0. 1 3 9 mm o 1 ) £ T H 
F (2. 5ml) fciSjSU !Mfh7W7>^ 
•5A7W7-f FCDTHFflHK (1 . 5m])&JU;L, 

6orTmrai8»b&. «»«»**^-hu 

^A*^ (1 0ml) SrlDA, IftKx^U (20x2 
ml) TitfitBLfco WSSSttfiSfP^ffi* (2 0m I) T 

U ffi£j£ft£#£ 0 ->U*y;V (4 5g) *ffl<^ A 
: Bllf* (2 :1-1:2 0) T#^A*j(rl9 
"T^C:t^ct0@W«rT*S (IS, 1' E, 3R, 5 
Z ( 7 E, 2 0 R) — (9, 1 0) -irn-2 0~ 
(3' -^VU~fU\i)V— 3 ' -kHot^DA- 
1' -X-« -l, 3^tHn^yi/^-5, 



15 — 5. 20 (2 H. m), 5. 40 — 5. 55 (1 
H. m) , 6. 0 2 (1 H, d. J = 12Hz), 6. 
24 (1 H, d, J = 1 2 H z ) 

BOKM2] 

[0 0 5 3] 

Hfcl 5] 



OH 




7, 1 0 (1 9) -HJX> (9) (48mg, 0. 1 
1 4mmo 1 x 8 4%) 
[0 0 5 5] 'H NMR (CDC 1 a 



30 



0. 
s) 
2. 
m) 
4. 
m) 
5. 



-0. 5 5 (4H, m) , 0. 

05 (3H, d, J = 6Hz) 
(1 8H, m) , 3. 3 5-3. 
. 1 5-4. 3 0 (1H, m) 
( 1 H, m) , 4. 9 5-5. 
3 0 - 5. 3 5 ( 2 H, m) 
(1 H, m) . 6. 0 2 (1 H, 



ppm) 6 ; 
5 7 (3H, 
,1.15- 
5 0 ( 1 H, 
4. 3 5- 
(1 H, 
40 — 
J = 1 2 



1 5 
, 1 
9 0 
, 4 
5 0 
. 5 
5 5 

Hz), 6. 38 ( 1 H, d, J = 12Hz) 
[0 0 5 6] 

fflttW5 1a ( 2 4-^tKD+y-2 2 (E) — 



0 0 

, 5 
d, 
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11 

o 1) toP9au**>tiMl (lOOml)lC, 

T, tfU^3:^A^^D^-h (6. 62g, 17. 6 

mmo 1) S^T 1 6ltfrp1fB#L#: 0 K/ftif* f 

;u (4 : i) -effi^u aa^^««sLs m&i&m&ft 

fco dcDfii^tef^^U^y^ (3 0g) 

: WiKxf Jl. (40:1-30:1) T?#7A*iS®[ 
TSCttC^OBM^T&S (4R) -4- [ (7a 
S) ~7a^^-4-t+yi r >7>~l^JW 
— i — ( t— ^^^fAyU;W*'» — 1 — 
□ yDt'JK2^>f> (5) (2. Olg, 5. 1 
5 mmo 1 , 8 8%) Zfttc* 

[0 0 4 6] "H NMR (CDCh , ppm) 6; 
0. 0 2 (3 H, s) , 0. 0 4 (3H, s) , 0. 1 
m) 



5 — 0, 

0.8 9 

2) , 1 

3.7 0 

m) 
[#*M5] 
[0 0 4 7] 
Mfcl 3] 



5 0(4 H, 
(9H, s) 
15-2. 
(1H; m) 



. 1 
5 5 



, 0 . 6 7 ( 3 H, s ) , 
0 8 (3H, d, J = 6H 
(14H, m) , 3. 55- 
. 2 5 - 5. 5 0 (2 H, 



)SiMe 2 'Bu 




12 



10 



20 



[0 0 4 8] ^D^^5F^hU7x— 
P5H (12. Og, 27. 5 mmo 1 ) ^THF (7 
Oml) icafrSS'th 1M NaN (TMS) a CDTH 
Fg)S (2 7ml, 2 7 mmo 1 ) 6 OTCTiKT * 



30 




*u i«riw«j*L&. znmmz (4R) -4- [ (7 

aS) -7a-^fil/-4-t+VOf>-1 — f 
Jl/] -1- (t— ^WU^y^UJU**^) — 1 — 
->^p^Ptf;U— 2— ^>^> (5) (1. 07g, 
2. 7 4mmo 1) <0THF«» (5ml) ^TU 
-3 0t:T3 04m 0tT3 0m £fiT3 0»Rfl 

: (9:1) -CifcWU Httt&Att 

WMlOOg) fcfljt^ ^\^it> : X— (4 0 : 
1-15:1) 7AMttA#*Nfct>&CE>*, ^STliF 
(5ml) K«#U lM^h^^;UT>^-»i7A^ 
M7^fH(?)THFgi«: (5ml) 60tT 
1. 5l9W8»L/&. * (5 0ml) SiJUX., 

WKX^JP (5 0ml) -c»Hlb&. W«SttffifUft4S 
* (5 0ml) T&#U «**»T^*S'9A±-Wfc 

*>U*y;U (4 0g) £fflt^ ^\*1t> : »8xf^ 
(30:1-5:1) TtfSJ-T* C i tC<fc D @ W«n?* 
£ (4R) —4- [ (7aS) , (4 E) — 4— ^D*: 
^fU>-7 a-^f JH>t>-1-<;W — 1—5/ 
Ou^fu M)V— 2 —^>^>— 1 —*-)V ( 6 ) (24 
lmg, 0 . 6 8 mm o 1 > 2 5%) ^>to 
[0 0 4 9] 'H NMR (CDCh , ppm) 6 ; 
0. 15-0. 5 5 (4H, m) , 0. 5 8 (3H, 
s) , 1. 03 (3H, d, J = 6Hz) , 1. 15- 
(14H, m) , 2. 7 5-2. 9 5 (1H, 
55-3. 70 (1 H, m), 5. 35- 
(2H, iti) , 5. 6 0-5. 6 5 (1 H, 



, 1. 
1 5 
, 3. 
6 0 



2. 
m) 
5. 
m) 

mum i ] 

[0 0 5 0] 
Mfcl 4] 



feuMeaSIO'^'^OSlMe^u 
(7) 




(8) 



[0 0 5 1] h»J7x-W77^> (14 3mg, 
0. 5 5 mmo 1) , MJ X (^>y'Jr>7t h 
» W^mCHCli #Jta«l (54mg, 0. 0 
5 mmo 1 ) £ h;l/X>— h ij X^Ml'T £ > (1:1. 
6ml) t!B«SH:, SfiT 3 0#Pfl«i#L}fc, (4 
R) -4- [ (7aS) , (4E) -4-^D^^f 1/ 



U}£)\,— 2~-'* % >t>—\—*-)V (6) (17 8m 
g* 0. 5 Ommo 1) £ 3 (S) . 5 (R) -tX 
( t — y^i/^^^^u;^*^) -1— *{7r->— 
7 — T > (7) (297m g, 0. 81mmol)CDh 
;Ux>-h>Jx^T5>8S« (1 : 1. 2ml) «Ai 
1 2 0tT2Mft^fco E**7«2 cml51$ 



>— 7 a— ^?;u-f > 
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